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Optimization for Supercritical CO, Extraction of Octacosanol from

Sugar-cane Skin with Response Surface Methodology

HUO Yan-rong,GAO Qian-xin, WU Feng-hua, YANG Hu-qing
(College of Agriculture and Food Science,Zhejiang Forestry University, Lin’an 311300, China)

Abstract; Response surface methodology ( RSM ) was used for optimizing the extraction of octacosanol from sugar-cane skin.
Based on single-factor experiments, three independent variables, namely: pressure, temperature and time were selected as affect-
ing factors during extraction. The experiments were arranged according to Box-Behnken central composite experiment design. The
model of a second order quadratic equation was established. The adequacy of the model equation for predicting the optimum re-
sponse values was verified effectively. Effects of pressure, temperature and time on octacosanol yield were investigted. Statistical
analysis of the experiment indicated that individual factors such as pressure, temperature, and interaction between pressure and
time had very significant effects on octacosanol yield. The optimum conditions for octacosanol yield were found to be pressure
31.2 MPa, temperature 44.8 °C and extraction time 226. 17 min at which the yield was 7.585 5 mg/¢g.
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Table 1 Experimental design and results of response surface methodology ( RSM )

YR =) £ 71/MPa g/ °C i [A] / min i {8/ (mg- g™")
test No. pressure temp. time response value (yield of octacosanol)
1 24 60 240 7.47
2 24 50 180 6.72
3 36 60 180 6.87
4 24 50 180 6.76
5 24 40 240 6.97
6 12 60 180 4.20
7 12 50 120 1.56
8 36 50 240 7.26
9 24 60 120 3.99
10 36 50 120 3.18
11 24 50 180 6.30
12 36 40 180 6.75
13 24 50 180 6.62
14 12 50 240 4.17
15 24 40 120 3.54
16 12 40 180 3.93
17 24 50 180 6.54

XPIZRERL AT T7 22 00 M 4 R LR 2, F = 156.73 > (F, , (9,4) =14.66) ,p <0.000 1,3 B K5 #L
W, B R =0.988 7, Ui W] 1% K AL AE i 1R G o B — - A\ bR B R B R L BB R F =
1.21 < (F,5(9,3) =8.81), p 0.412 8 >0.05, FKHUIJAA 2, B GBS FUI A [F] 428 560 — - /\ e it
R R R 2 R 3 I R R E AR, — KR 5 X, (p <0.000 1) | FE] X, (p <
0.000 1) # &3, MR X,(p <0.05) B3E; KW X (p<0.0001), X:(p<0.0001) ¥ B3E,m X,
(p>0.05) N FE, Z&HI X X,(p=0.7058) Fl X,X,(p=0.8994) NEFE HXX, BF, nfWESN
AR R ) ) =\ e I ) B B A I3 R A

2 EABBFTENN

Table 2 Analysis of variance for regression model

T3 22 KR F-J5 # SRty ¥r F{E
sources sum of square df mean square F value
R model 51.30 9 5.70 156.73 "
B 2 residual 0.25 7 0.036
S lack of fit 0.12 3 0.040 1.21
1% 2 pure error 0.11 4 0.033
S A total 51.56 16
) 5E ZHL coefficient of determination R =99.51 % & 1E H 5 2 80 modified coefficient of determination Adj R? =98.87 %
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Table 3 Test of significance for regression coefficient

Z B coefficient tRifEZE SD t P
it constant( B,) 6.59 0.085 77.25 <0.0001
X, (B;) 1.28 0. 067 18.91 <0.0001
X, (B,) 0.17 0.067 2.48 0. 0419
X, (By) 1.70 0. 067 25.21 <0.0001
X2(B,,) ~1.30 0.093 ~13.99 <0.0001
X2(By) 0.15 0.093 1.61 0.1512
X3(By) -1.25 0.093 ~13.40 <0. 0001
X, X, (B,,) ~0.038 0. 095 ~0.39 0.7058
X, X, (Byy) 0.37 0.095 3.85 0. 0063
X, X, (By) 0.013 0.095 0.13 0. 8994
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Fig.1 Responsive surface and contours
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